Reprogramming human umbilical cord mesenchymal stromal cells to islet-like cells with the use of in vitro-synthesized pancreatic-duodenal homebox 1 messenger RNA.
Human umbilical cord mesenchymal stromal cells (hUC-MSCs) hold great potential as a therapeutic candidate to treat diabetes, owing to their unlimited source and ready availability. In this study, we differentiated hUC-MSCs with in vitro-synthesized pancreatic-duodenal homebox 1 (PDX1) messenger (m)RNA into islet-like cell clusters. hUC-MSCs were confirmed by both biomarker detection and functional differentiation. In vitro-synthesized PDX1 messenger RNA can be transfected into hUC-MSCs efficiently. The upregulated expression of PDX1 protein can be detected 4 h after transfection and remains detectable for 36 h. The induction of islet-like structures was confirmed by means of morphology and dithizone staining. Reverse transcriptase-polymerase chain reaction results revealed the expression of some key pancreatic transcription factors, such as PDX1, NeuroD, NKX6.1, Glut-2 and insulin in islet-like cell clusters. Immunofluorescence analysis showed that differentiated cells express both insulin and C-peptide. Enzyme-linked immunosorbent assay analysis validated the insulin secretion of islet-like cell clusters in response to the glucose stimulation. Our results demonstrate the use of in vitro-synthesized PDX1 messenger RNA to differentiate hUC-MSCs into islet-like cells and pave the way toward the development of reprogramming and directed-differentiation methods for the expression of encoded proteins.